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RESEARCH CONCEPTS
The Impact of Environmental Factors on Emergency
Medicine Resident Career Choice
SUSAN A. STERN, MD, HYUNGJIN MYRA KIM, SCD,
KATHLEEN NEACY, MD, STEVEN C. DRONEN, MD, MICHELLE MERTZ, BS
Abstract. Objective: To evaluate the impact of en-
vironmental factors on emergency medicine (EM) res-
ident career choice. Methods: Program directors of all
U.S. EM residencies were surveyed in November
1997. A 22-item questionnaire assessed resources al-
located to research, fellowship availability, academic
productivity of faculty and residents, and career
choices of residency graduates. Results: The response
rate was 83%. The program director (mean 6 SD) es-
timates of resident career choice were as follows: 27.8
6 19.1% pursued academic positions with emphasis
on teaching, 5.4 6 9.8% pursued academic positions
with emphasis on research, and 66.8 6 23.1%, pur-
sued private practice positions. In addition, 5.70 6
6.13% of the residency graduates were estimated to
seek fellowship training. Univariate analyses dem-
onstrated that increasing departmental funding for
research, having substantial resource availability
(defined as having at least two of the following: ded-
icated laboratory space; support for a laboratory re-
search technician/assistant, a clinical research nurse
or study coordinator, a statistician, or an assistant
with a PhD degree), a greater number of peer-re-
viewed publications by residents (r = 0.22; p = 0.08),
and a greater number of peer-reviewed publications
by faculty (r = 0.26; p = 0.04) positively correlated
with the percentage of graduates who pursue aca-
demic research careers. Using multiple regression,
however, increasing intramural funding and the pres-
ence of substantial resource availability were the only
variables predictive of resident pursuit of an aca-
demic research career. Conclusion: Modification of
the EM training environment may influence the ca-
reer choices of graduates. Specifically, greater com-
mitment of departmental funds and support of re-
sources for research may enhance the likelihood of a
trainee’s choosing an academic research career. Key
words: academic emergency medicine; career choice;
environmental factors; residents. ACADEMIC
EMERGENCY MEDICINE 1999; 6:262–270
THE DRAMATIC growth of the specialty ofemergency medicine (EM) during the past 25
years is a result of the widely recognized need for
improved care of ED patients. Thus, the specialty
has developed with a strong clinical orientation
and a proportionately smaller focus on academics
and research. This has generally been the case
even at those institutions that have supported EM
residency programs. A 1994 study by Gallagher et
al.1 demonstrated that only 30% of EM residency
programs were closely affiliated with an academic
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medical center, and that within the leading aca-
demic medical centers there was an inverse rela-
tionship between an institution’s acceptance of EM
and the institution’s academic standing.
If EM is to fully develop its academic potential,
it will be necessary to shift from a predominantly
clinical focus to a balance between clinical and ac-
ademic missions. There is evidence that this pro-
cess has already begun. In the past six years, 32
new academic departments and 36 new residency
programs have been established in EM. Thirty-
eight percent of the newly established departments
and 30% of the newly established residency pro-
grams are at research-intensive academic medical
centers as defined by the level of NIH funding.
Success of academic departments and their indi-
vidual faculty at these research-intensive medical
centers will be measured by their research produc-
tivity, rather than clinical endeavors. Hence, if EM
is to progress and ultimately flourish in these
highly competitive academic arenas, it is impor-
tant to systematically develop mechanisms to ex-
pand our research productivity. Most fundamen-
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tally, this will require the recruitment and training
of a greater number of emergency physicians (EPs)
dedicated to a career in research and academics. A
study by Gallery et al.,2 however, demonstrated
significant manpower shortages in academic EM
as well as difficulty in recruiting such faculty.2 In
addition, very few EM residency graduates pursue
postgraduate training, especially in the area of re-
search. The latter is particularly notable in view
of data from the Association of American Medical
Colleges (AAMC) demonstrating that postgraduate
research training significantly enhances the like-
lihood of success in an academic career.3
The development of a better understanding of
how environmental factors and academic exposure
during residency training might affect resident ca-
reer choice may be helpful in recruiting and de-
veloping more EPs dedicated to a career in aca-
demic medicine with an emphasis on research.
Data from other medical specialties suggest that
training in an environment supportive of research
may enhance the likelihood of a resident choosing
a research career.4 – 6 Therefore, the purpose of this
study was to evaluate the impact of environmental
factors, including resource availability, departmen-
tal commitment to research, and program director
attitudes toward postgraduate training, on EM
resident career choice.
METHODS
Study Design. This was a cross-sectional, obser-
vational study that used a survey instrument.
Study Population. The target cohort was pro-
gram directors of all U.S. EM residency training
programs as of November 1997.
Survey Content and Administration. A 22-item
questionnaire was faxed to program directors of all
U.S. EM residency training programs in November
1997. Nonresponders were contacted by phone and
the surveys were faxed a second time. This effort
was coordinated by the office of the Society for Ac-
ademic Emergency Medicine. The questionnaire
evaluated resources allocated to research, fellow-
ship availability, faculty profile and productivity,
program directors’ attitudes toward the impor-
tance of research fellowship training for success in
an academic career, resident academic productiv-
ity, and the career choices and postgraduate posi-
tions of residency graduates. The questionnaire
specifically assessed availability of the following
resources for research: average annual intramural,
extramural, and resident research funding; the
availability of dedicated laboratory research space;
support for a laboratory research technician/assis-
tant, a clinical research nurse or study coordinator,
a statistician, and an assistant with a PhD degree.
To assess the characteristics and academic produc-
tivity of the core teaching faculty at each institu-
tion, respondents were asked how many faculty
completed fellowship training and in what fields,
how many faculty participated in original re-
search, and the number of faculty publications
within the preceding three years. Similarly, resi-
dent academic productivity was assessed through
an estimate of the number of resident publications
within the preceding three years. Program direc-
tors’ perceptions of the importance of fellowship
training in research for success in academics were
assessed using a ten-point Likert scale in which
responses were framed on a disagree–agree con-
tinuum with ‘‘10’’ indicating strong agreement. We
assessed program director attitudes toward the im-
portance of fellowship training because previous
studies have identified the latter as a marker for
the pursuit of and success in an academic career.3,7
In addition, program directors were asked how
well they believed their residency program pre-
pared its graduates for an academic position that
required original research. This was assessed us-
ing a five-point scale in which ‘‘1’’ represented ‘‘un-
prepared’’ and ‘‘5’’ represented ‘‘well prepared.’’
Program directors were also asked to estimate the
percentage of graduates who pursued an academic
teaching position (defined as primary involvement
in clinical and/or didactic teaching of students and
residents), an academic research position (defined
as primary involvement in the performance and
publication of original research, laboratory or clin-
ical), and a private practice position. In addition,
respondents were asked the number of graduates
who sought fellowship training during the preced-
ing five years.
Intramural, extramural, and resident research
funding levels were categorized on the survey in-
strument as follows:
Average annual intramural research funding:
1 = $0–10,000; 2 = $11,000–50,000;
3 = $51,000–100,000; 4 = >$100,000
Average annual extramural research funding:
1 = $0–50,000; 2 = $51,000–250,000;
3 = $251,000–500,000; 4 = >$500,000
Average annual resident research funding:
1 = $0–5,000; 2 = $6,000–10,000;
3 = $11,000–20,000; 4 = >$20,000
Data Analysis. Data were summarized and sta-
tistically analyzed using SAS (SAS Institute, Inc.,
Cary, NC) software. Program directors’ responses
to the question assessing the perceived importance
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TABLE 1. Faculty Characteristics and Resource Availability of Programs with Fewer than Three Graduated Classes




(n = 77) p-value
Faculty characteristics—mean (6SD)
Number of core teaching faculty 16.5 (65.9) 15.9 (68.1) 0.717
Percent of faculty doing original research 51.8 (626.3) 51.4 (626.3) 0.948
Percent of faculty with peer-reviewed publication* 45.7 (625.7) 56.3 (650.5) 0.188
Percent of faculty with fellowship training 20.8 (617.7) 15.2 (615.2) 0.134
Total* number of peer-reviewed publications by faculty 18.6 (625.3) 17.0 (614.7) 0.778
Total* number of publications by faculty 47.7 (644.8) 43.1 (635.6) 0.624
Program director perception of research fellowship importance (1–10) 6.1 (62.0) 6.2 (62.3) 0.941
Resource availability
>$50,000 annual intramural funding 20.0% 23.0% 0.757
>$250,000 annual extramural funding 32.0% 21.3% 0.279
>$10,000 annual resident research funding 22.7% 25.0% 0.828
Dedicated research space and technician 36.0% 32.9% 0.776
Support for clinical research coordinator 60.0% 47.4% 0.273
Support for statistician 40.0% 34.2% 0.600
Support for PhD-level assistant 40.0% 30.3% 0.368
Fellowship training available 32.0% 55.3% 0.044
*In the preceding three years.
of fellowship training for success in an academic
career were included as a continuous variable or
were dichotomized into strong agreement (7–10)
vs not (1–6), where appropriate. Responses to the
question assessing preparedness of graduates for
an academic position that requires original re-
search were also dichotomized with 4 and 5 con-
sidered well prepared and 1–3 considered not well
prepared. Frequency distributions and summary
statistics were calculated for variables of interest.
The chi-square statistics were used to assess as-
sociations of categorical variables. The t-test and
analysis of variance were used to detect a differ-
ence in means between groups, and the Pearson
correlation coefficient (r) was calculated for asso-
ciation between two continuous variables. The
analyses focused on evaluating the environmental
factors of residency programs that affect the per-
centage of residents who pursue academic research
and academic teaching, as well as the percentage
who seek fellowship training. The normality as-
sumption was checked for all variables, and mul-
tiple regression was used for all analyses. If the
normality assumption was violated, the dependent
variables were dichotomized appropriately and lo-
gistic regression analysis was performed. For ease
of understanding and presentation, since the de-
pendent variables are expressed in percentages,
the multiple regression models are emphasized.
Logistic regression was used only to confirm the
primary findings of the multiple regression analy-
sis. The most parsimonious model for each depen-
dent variable was chosen for the final results.
Since our primary outcome measure focused on
residency graduate career choice, the final data
analysis included only those programs that had
graduated three or more classes of residents to en-
sure stabilization of faculty and resident pool, as
well as establishment of departmental resources.
RESULTS
The surveys were sent to 115 program directors,
and 102 (89%) responded. Of the responders, 25
were from residency programs that had graduated
fewer than three classes, leaving 77 responses for
final data analysis. The response rate was 83% for
programs that graduated three or more residency
classes. With the exception of fellowship availa-
bility, the characteristics of the programs that
graduated fewer than three classes and hence were
excluded from analysis were not different from
those of the programs that graduated three or
more residency classes and were included (Table
1).
The program director estimates (mean 6 SD)
for the percentage of residents pursuing the vari-
ous career options were as follows: 27.8 6 19.1%
pursued academic positions with emphasis on
teaching and 5.4 6 9.8% pursued academic posi-
tions with emphasis on research, while the major-
ity, 66.8 6 23.1%, pursued private practice posi-
tions. The program director estimates for the
percentage of residents who pursued fellowship
training was 5.70 6 6.13%.
Table 2 shows residency program characteris-
tics across different institute types. Although there
is no statistically significant difference, there is a
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Percent doing original research 57.4% (629.0) 48.0% (621.3) 47.4% (625.1) 29.5% (68.8)
Percent with fellowship 19.2% (616.2) 12.2% (614.7) 12.0% (613.0) 4.7% (63.7)
Annual funding
>$50,000 intramural 28.6% 26.3% 12.5% 0.0%
>$250,000 extramural 33.3% 5.3% 18.8% 0.0%
>$10,000 resident research 22.9% 31.6% 21.4% 25.0%
Resident publications†—mean (6SD)
Total 16.2 (613.5) 12.0 (67.0) 19.9 (612.4) 4.5 (61.3)
Peer-reviewed resident publications 5.1 (64.5) 6.4 (64.8) 7.4 (66.7) 2.3 (61.0)
Graduate characteristics—mean (6SD)
Percent who seek fellowship training 6.4% (67.7) 5.8% (64.7) 5.2% (63.4) 0.8% (61.6)
Percent who seek academic teaching positions 28.0% (617.9) 25.3% (620.4) 32.0% (623.1) 22.5% (62.9)
Percent who seek academic research positions 7.3% (610.6) 5.8% (611.6) 1.3% (63.5) 1.8% (62.4)
*Chi-square statistics showed no difference (p > 0.05) in any of the above characteristics by institute types.
†Total in the preceding three years.




(n = 26) p-value
Faculty characteristics—mean (6SD)
Percent doing original research 53.8% (627.5) 46.9% (623.6) 0.278
Percent with fellowship 17.1% (615.6) 11.4% (613.9) 0.123
Annual funding
>$50,000 intramural 30.6% 8.0% 0.029
>$250,000 extramural 22.5% 19.2% 0.746
>$10,000 resident research 27.1% 20.8% 0.564
Resident publications†—mean (6SD)
Total 15.5 (12.8) 15.1 (10.8) 0.894
Peer-reviewed 5.5 (5.2) 6.2 (5.2) 0.620
Graduate characteristics—mean (6SD)
Percent who seek fellowship training 5.4% (65.7) 6.4% (67.0) 0.496
Percent who seek academic teaching positions 23.8% (616.0) 36.3% (622.4) 0.019
Percent who seek academic research positions 5.2% (69.1) 5.9% (611.4) 0.768
*Chi-square statistics showed no difference (p > 0.05) in any of the above characteristics by program length.
†In the preceding three years.
trend toward increased extramural funding at uni-
versity programs and greater funding for resident
research at community-based programs. Because
institute type was not found to be statistically as-
sociated with any of the assessed variables, post-
hoc statistical comparisons were not performed.
Table 3 compares the residency program char-
acteristics of three-year vs four-year programs.
Faculty profile, resident productivity (as measured
by the number of publications), and resource avail-
ability were similar except with regard to amount
of intramural funding; three-year training pro-
grams had a higher level of intramural funding as
compared with four-year programs (8.0% vs 30.6%
having more than $50,000/year of intramural re-
search funding). In addition, a significantly higher
percentage of graduates of four-year programs
(36.3%) pursued academic teaching positions as
compared with graduates of three-year training
programs (23.8%). These data must be interpreted
carefully however, since 65% (13 of 20) of county/
public health or military hospitals are four-year
programs as compared with only 22.8% (13 of 57)
of university or community hospital programs (p =
0.003). Hence, much of the observed differences
may be due to the difference in institute types
rather than program lengths.
Univariate analysis demonstrated positive as-
sociations between increasing intramural, extra-
mural, and resident research funding levels and
the percentage of graduates who pursued an aca-
demic research career (Table 4). Univariate anal-
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TABLE 4. Association of Career Choices and Pursuit of Fellowship Training with Funding Levels and Resource Availability—
Mean (6SD)
% Academic Research % Academic Teaching % Fellowship
Intramural funding level*
1 1.67 (63.24) 24.87 (618.76) 4.01 (64.71)
2 4.70 (65.99) 29.17 (622.65) 5.34 (64.79)
3 6.25 (69.46) 43.25 (622.04) 6.89 (65.00)
4 12.08 (614.40) 27.46 (612.65) 9.97 (610.00)
p-value for linear trend 0.0001 0.4320 0.0037
Extramural funding level†
1 2.39 (64.84) 25.18 (619.87) 4.22 (64.15)
2 7.67 (612.27) 32.11 (623.77) 4.91 (64.82)
3 4.67 (67.79) 29.14 (613.04) 8.24 (69.45)
4 14.78 (615.38) 29.22 (68.90) 10.90 (69.59)
p-value for linear trend 0.0009 0.4364 0.0018
Resident research funding level‡
1 3.27 (66.34) 22.87 (616.42) 3.46 (63.14)
2 3.15 (63.66) 28.10 (622.39) 5.52 (66.07)
3 12.21 (617.62) 33.14 (618.88) 7.59 (65.75)
4 11.25 (610.31) 42.50 (624.66) 14.59 (69.72)
p-value for linear trend 0.0064 0.0236 0.0001
Substantial resource availability§
Yes 9.38 (612.76) 30.91 (618.65) 7.27 (67.31)
No 2.32 (64.84) 25.48 (619.33) 4.54 (64.86)
p-value for t-test 0.0052 0.2282 0.0731
Offers fellowship
Yes 7.69 (611.86) 31.90 (618.78) 7.27 (66.90)
No 2.88 (65.84) 23.12 (618.90) 3.39 (63.96)
p-value for t-test 0.0294 0.0513 0.0033
*Annual intramural research funding: 1 = $0–10K; 2 = $11K–50K; 3 = $51K–100K; 4 = >$100K.
†Annual extramural research funding: 1 = $0–50K; 2 = $51K–250K; 3 = $251K–500K; 4 = >$500K.
‡Annual resident research funding: 1 = $0–5K; 2 = $6K–10K; 3 = $11K–20K; 4 = >$20K.
§Having at least two of the following: dedicated laboratory space, support for a laboratory research technician/assistant, a clinical
research nurse or study coordinator, a statistician, or a PhD-level assistant.
ysis also revealed a positive correlation between
the percentage of graduates who pursued an aca-
demic research career and programs having sub-
stantial resource availability (i.e., as defined as
having at least two of the following: dedicated lab-
oratory space; support for a laboratory research
technician/assistant, a clinical research nurse or
study coordinator, a statistician, or a PhD-level as-
sistant) (Table 4). There was also a positive corre-
lation between the percentage of graduates who
pursued an academic career in research and the
number of peer-reviewed publications by residents
(r = 0.22; p = 0.08) and the number of peer-re-
viewed publications by faculty (r = 0.26; p = 0.04)
(Table 5). There was no association between the
percentage of residents participating in research
and the pursuit of an academic research career (r
= 20.08; p = 0.52). Using multiple regression, how-
ever, level of intramural funding and having sub-
stantial resource availability were the only statis-
tically significant variables predictive of pursuit of
an academic career with emphasis on research
(Table 6). Every one-level increase in intramural
funding was associated with an estimated 2.8%
increase in the percentage of residents who pur-
sued an academic research position, after adjust-
ing for resource availability. Similarly, 3.8% more
graduates from programs identified as having sub-
stantial resource availability were estimated to
seek academic positions with an emphasis on re-
search, after adjusting for the effect of intramural
funding. Since the length of the training program
(three-year vs four-year) was also associated with
the level of intramural funding (Table 3), we in-
cluded this variable in the regression model to
control for potential confounding effects. The inclu-
sion of program length did not change the param-
eter estimates for intramural funding or resource
availability. Because 51% of the program directors
indicated that none of their residents pursued an
academic research position upon completion of
residency, the normality assumption was violated.
Hence, the data were also analyzed via logistic
regression; intramural funding and resource avail-
ability remained positive predictors of having
graduates who pursued an academic research po-
sition.
Univariate analysis revealed a positive associ-
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TABLE 5. Correlation of Career Choice and Fellowship Training with Faculty and Resident Publication—Pearson Correlation
(p-value)
% Academic Research % Academic Teaching % Fellowship
No. peer-reviewed resident publications 0.22 (0.08) 0.20 (0.10) 0.24 (0.05)
No. peer-reviewed faculty publications 0.26 (0.04) 0.14 (0.26) 0.31 (0.01)
TABLE 6. Multiple Regression Models for Percentage Pursuing Academic Research Positions, Academic Teaching Positions,
and Fellowship Training
Estimate t p > uTu
Model for percent pursuing academic research position
Intercept 22.48 21.347 0.183
Annual intramural funding level* 2.83 3.38 0.001
Substantial resource availability† 3.79 2.03 0.046
Model for percent pursuing academic teaching position
Intercept 18.36 5.55 0.000
Total peer-reviewed publications by residents 0.64 1.62 0.109
Program length (four years) 14.04 3.30 0.002
Model for percent pursuing fellowship training
Intercept 20.29 20.21 0.837
Department offers fellowship training 2.06 1.63 0.109
Annual resident research funding‡ 2.49 3.67 0.000
*Intramural funding levels: 1 = $0–10K; 2 = $11K–50K; 3 = $51K–100K; 4 = >$100K.
†Having at least two of the following: dedicated laboratory space, support for a laboratory research technician/assistant, a clinical
research nurse or study coordinator, a statistician, or a PhD-level assistant.
‡Resident research funding levels: 1 = $0–5K; 2 = $6K–10K; 3 = $11K–20K; 4 = >$20K.
ation between resident research funding, but not
intramural or extramural funding, and pursuit of
an academic teaching career (Table 4). Multiple re-
gression analysis, however, demonstrated the per-
centage of graduates pursuing an academic career
with emphasis on teaching to be positively associ-
ated with program length as well as the number
of peer-reviewed publications by residents, with
the latter variable being marginally significant
(Table 6). Approximately 14% more graduates of
four-year training programs were estimated to
pursue academic teaching positions as compared
with graduates of three-year programs. In addi-
tion, the model estimated that each additional
peer-reviewed resident publication was associated
with a 0.64% increase in residents who pursue an
academic career with an emphasis on teaching.
Program directors’ mean ratings of the impor-
tance of fellowship training in research for success
in an academic career was 6.16 6 2.28 on the ten-
point Likert scale. Forty-eight percent of the pro-
gram directors indicated that they believed fellow-
ship training was very important, a rating of 7–10
on the ten-point scale, for success in an academic
career. Although fewer than half of program direc-
tors indicated that they believed fellowship train-
ing was important, when asked to rate research
skills of residency graduates, only 29% indicated
that their residents were well prepared for an ac-
ademic career that requires original research.
Univariate analyses demonstrated that all
funding variables were positively associated with
the percentage of graduates seeking fellowship
training, with the resident research funding level
being the most significant variable (Table 4). The
number of peer-reviewed faculty publications (Ta-
ble 5) and fellowship availability at the training
institution (Table 4) were also significantly asso-
ciated with the pursuit of fellowship training. Us-
ing multivariate analysis, however, the resident
research budget and the availability of fellowship
training were found to be the only significant var-
iables associated with the percentage of graduates
who pursued postgraduate training, with the latter
being marginally significant (Table 6). The model
estimated that for every level increase in the res-
ident research budget, there was an associated
2.49% increase in the percentage of residents who
sought fellowship training. In addition, the model
estimated that 2.06% more graduates of programs
that offer fellowship training sought postgraduate
training as compared with graduates of programs
that did not offer such training (Table 6).
DISCUSSION
Data from this study demonstrate that only an es-
timated 5.4% of graduating EM residents pursue
an academic career with an emphasis on research.
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The data suggest, however, that modifications in
the training environment may influence career
choice and therefore provide a method of increas-
ing this number. In this study, greater departmen-
tal commitment to research as measured by the
annual intramural funding budget and support of
laboratory space and/or research personnel were
associated with a greater percentage of graduates
who pursue an academic research career. This is
consistent with studies from the radiology and EM
literature.4,8 Hillman et al.4 surveyed radiology res-
idents and practicing radiologists to determine
which factors most influenced their choices of a re-
search career. In that study, publication of a re-
search article, having a dedicated research fellow-
ship at the resident’s training institution, having
dedicated research facilities, and access to intra-
mural funding to support research were factors as-
sociated with the choice of a research career. Sim-
ilarly, Sanders et al.8 surveyed academic and
nonacademic practicing EPs with regard to the
most important factors influencing their career de-
cisions. In this study, availability of research fund-
ing, research facilities, and travel support to pre-
sent research during residency were positively
associated with pursuit of a research career. Hence
our data and the previous studies support the con-
cept that an appropriate milieu during training en-
hances the likelihood of a resident’s choosing an
academic research career.
Literature from other medical specialties as
well as EM suggests that exposure to research role
models during training is also positively associated
with pursuit of an academic research career.6,8 – 10
Sanders et al. observed that EPs who chose aca-
demic careers were more likely to have had re-
search advisors and research role models during
training as compared with nonacademic faculty.8
Similarly, studies from pediatrics, psychiatry, and
pulmonary medicine cite exposure to research role
models and encouragement from faculty as impor-
tant influences in career choice.6,9,10 The current
study did not survey residents and therefore can-
not directly assess the effect of faculty role models
on resident career choice. However, one might con-
sider the number of peer-reviewed publications by
faculty as an indirect or surrogate measure of the
presence or availability of research role models.
Our data did demonstrate a weak positive rela-
tionship between the number of peer-reviewed
publications by faculty and the percentage of res-
idents who pursue an academic career involving
research. This relationship did not hold, however,
after controlling for the effects of intramural fund-
ing and resource availability.
Our data differ from those of previous studies
demonstrating a positive association between res-
ident involvement in research and pursuit of a re-
search career 4,5,8; in the current investigation the
percentage of residents who participated in re-
search was not related to choice of an academic
career. The contrasting findings between the cur-
rent and previous studies may reflect the fact that
previous studies did not control for the effects of
intramural funding or resource availability. In ad-
dition, our survey instrument measured and cor-
related the percentage of residents from each pro-
gram involved in research with the percentage who
pursued the three career options; unlike previous
investigations, this survey did not directly corre-
late individual involvement in research with indi-
vidual career choice. We considered that resident
productivity, as measured by the number of peer-
reviewed publications, may be a similar but poten-
tially more sensitive predictor of career choice. Al-
though univariate analysis demonstrated a
positive association between the number of peer-
reviewed resident publications and the percentage
of residents who choose an academic research ca-
reer, this relationship did not hold after adjusting
for the effects of intramural funding and resource
availability. The weak association between the
number of peer-reviewed publications by residents
and pursuit of an academic research career may
reflect the fact that research performed during res-
idency often does not result in publication beyond
that of an abstract, and when a manuscript is sub-
mitted it is usually not completed until after grad-
uation due to time constraints. And again, our sur-
vey instrument measured the overall number of
peer-reviewed publications and correlated these
with the percentage who pursued the three career
options, rather than individual publication records
and individual career choices.
A troubling aspect of this study is the data re-
garding fellowship training. Only an estimated
5.7% of the graduating residents pursued post-
graduate training of any type. This includes those
who sought fellowships in administration, emer-
gency medical services, pediatrics, and toxicology,
as well as research. Although the survey instru-
ment did not measure the percentage of residents
who specifically sought postgraduate research
training, one can assume that this number is sig-
nificantly lower than 5.7%. In addition, only 29%
of the program directors indicated that they be-
lieve their residents are well prepared for an aca-
demic research career, yet fewer than 50% of the
program directors perceive fellowship training in
research to be important for success in an aca-
demic career with emphasis on research. A study
conducted by the AAMC, however, demonstrated
that having two or more years of postdoctoral
training, which included formal course work in the
fundamental sciences pertinent to the investiga-
tor’s area of concentration, significantly enhanced
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the likelihood of obtaining funding for research
and of success as an academic researcher.7 Data
from a larger study of 12,000 faculty also demon-
strated a positive association between postgradu-
ate research training and the success of an inves-
tigator; in the latter study, faculty with research
training were more likely to publish and obtain
funding for research.3 The cause of the low per-
centage of EM residency graduates who pursue fel-
lowship training is likely multifactorial. First, EM
residents may not perceive a need for fellowship
training since the majority of faculty role models,
including those in academic research positions,
have not had such training. Similarly, if the ma-
jority of program directors do not believe fellow-
ship training is important for an academic career,
this attitude will likely be conveyed to the resi-
dents. In addition, since postgraduate training de-
lays a graduate from obtaining the typical practic-
ing EP salary, there is significant financial
disincentive. And, finally, as demonstrated by
Chernow et al.11 and Gallery et al.,2 there is a sig-
nificant shortage of academic faculty and it is dif-
ficult to recruit and fill these positions. Hence, an
EM graduate with minimal research or academic
experience and a desire to pursue such a position
will be highly sought-after, despite the fact that his
or her credentials may be marginal. Although the
number of EM residency graduates who pursue fel-
lowship training is disappointingly low, our data
do suggest that there are program characteristics
that can be modified to increase this number. Spe-
cifically, increased departmental commitment to
research in the form of funding for resident re-
search, and the provision of and exposure to fellow-
ship opportunities may provide a mechanism by
which to increase the percentage of residents who
pursue postgraduate training.
Prior studies have assessed the influence of
demographic background, medical school charac-
teristics, academic achievements during medical
school and residency, financial obligations, and res-
ident attitudes and personal values on career
choice. The current study, however, is the first to
directly measure resource availability and depart-
mental commitment to research and correlate
these data with a profile of resident career choice
at each institution. Importantly, our data do sug-
gest that increased resource availability for re-
search and departmental commitment to research
may enhance the likelihood of a trainee’s choosing
an academic career.
LIMITATIONS AND FUTURE QUESTIONS
There are several limitations to this study. First,
there are potential sources of error inherent in our
method of data collection. The data were self-re-
ported by program directors and therefore may
contain inaccuracies or biases. Second, one must
be cautious when interpreting the results. One
cannot attribute direct causality between any of
the independent variables studied and the primary
outcome measure, distribution of graduate career
choice. Rather, one can only note that there are
significant associations between specific environ-
mental characteristics and resident career choice.
It seems likely that an academically oriented
training program will attract a greater percentage
of academically oriented medical school graduates,
and the degree to which training in an environ-
ment supportive of research is an independent in-
fluence on career choice cannot be determined from
this study. Given a preselection bias, however, the
data from the current and previous studies suggest
that the appropriate use of resources may increase
the likelihood that a trainee will choose a research
career. To better assess the impact of environmen-
tal factors on resident career choice, future studies
might prospectively follow residents through their
training and assess initial and final career choices.
CONCLUSIONS
Our data suggest that modification of the EM
training environment may influence the career
choices of graduates. Specifically, greater commit-
ment of departmental funds and support of re-
sources for research may enhance our ability to de-
velop future academicians. Since the future of EM
may depend on the further development of physi-
cian scientists dedicated to a career in academic
research, allocation of department resources for
this purpose is crucial. In addition, the data dem-
onstrate that although the majority of program di-
rectors believe their residents are inadequately
prepared for an academic career with emphasis on
research, fewer than half perceive postgraduate re-
search training to be important for success in such
a position. Senior-level faculty of our specialty
need to be informed of the importance of fellowship
training and the data demonstrating the benefit it
provides.
The authors thank Mary Ann Schropp, Patty Miller, Karyn
Atallah, Jami Howland, and Sonya Groesser of SAEM for their
help in coordinating the survey.
References
1. Gallagher EJ, Goldfrank LR, Anderson GV, et al. Current
status of academic emergency medicine within academic med-
icine in the United States. Acad Emerg Med. 1994; 1:41–6.
2. Gallery ME, Allison EJ, Mitchell JM, et al. Manpower needs
in academic emergency medicine. Ann Emerg Med. 1990; 19:
797–801.
3. Gentile NO. Postdoctoral research training of full-time fac-
ulty in departments of medicine. Washington, DC: Association
of Professors of Medicine, Association of American Medical Col-
270 CAREER CHOICE Stern et al. • ENVIRONMENTAL FACTORS AND RESIDENT CAREER CHOICE
leges, 1989, pp 1–62.
4. Hillman BJ, Fajardo LL, Witzke DB, et al. Factors influ-
encing radiologists to choose research careers. Invest Radiol.
1989; 24:842–8.
5. Hillman BJ, Fajardo LL, Witzke DB, et al. Influences af-
fecting radiologists’ choices to enter academic or private prac-
tice careers. Radiology. 1990; 174:561–4.
6. Schraufnagel DE, Rezlev AG. Factors in the choice of aca-
demic or practice careers in pulmonary medicine. Am Rev
Respir Dis. 1988; 133:937–41.
7. Levey GS, Shermon CR, Gentile NO, et al. Postdoctoral re-
search training of full-time faculty in academic departments of
medicine. Ann Intern Med. 1988; 109:414–8.
8. Sanders AB, Fulginiti JV, Witzke DB, et al. Characteristics
influencing career decisions of academic and nonacademic
emergency physicians. Ann Emerg Med. 1994; 23:81–7.
9. El-Guebaly N, Atkinson M. Research training and produc-
tivity among faculty: The Canadian Association of Professors
of Psychiatry and the Canadian Psychiatric Association survey.
Can J Psychiatry. 1996; 41:144–9.
10. Adler R, Korsch BM, Negrete VF. Timing and motivation
in pediatric career choices. J Med Educ. 1985; 60:174–80.
11. Chernow SM, Emerman CL, Langdorf M, et al. Academic
emergency medicine: a national profile with and without emer-
gency medicine residency programs [abstract]. Ann Emerg
Med. 1990; 19:962.
v
Instructions for Contributors to Off the Shelf
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with the ‘‘uniform requirements for manuscripts submitted
to biomedical journals’’ (JAMA. 1997; 277:927–34). Solicited
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(address below) and should be accompanied by a copyright
and author disclosure form that has been reviewed and
signed and an electronic copy on a computer disk. Any word
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Send three hard copies and the electronic version of the
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Academic Emergency Medicine, 901 North Washington Ave-
nue, Lansing, MI 48906. Phone: (517) 485-5484; fax: (517)
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tax. Avoid slang, medical jargon, and obscure abbreviations.
Generic drug names should be used unless the trade name
is relevant.
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source of the text or other product under review. For ex-
ample, in the case of textbooks, the title, authors, publisher,
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2. Describe how the information is delivered. For instance,
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3. Discuss the strong points and the weaknesses of the
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a need, is it unique, and how could it be improved?
4. Determine whether the authors have achieved their
stated purpose or aim.
5. Indicate whether you believe this is a valuable addition
to the specialty of emergency medicine. Describe how it
can be applied and where its shortfalls are.
These suggestions are offered as guidelines only. The au-
thor of a media review may use another approach in writing
the review so long as the final manuscript represents a bal-
anced critique of the product under review.
If you have any specific questions regarding the devel-
opment of a media review for Academic Emergency Med-
icine, please contact the Editor-in-Chief of Academic
Emergency Medicine, Michelle Biros, MS, MD, at (612)
347-5683.
